ABSTRACT
Although cladding is an essential step in the processing of the wire, it will invariably tend to crack during mechanical deformation.
Fracture of the cladding material occurs more often with thicker clads than with thin ones. This is attributed to the larger degree of defor mation of a thicker clad which cives rise to strain hardening and resi dual stress. To relieve these stresses some of the sanples were annealed for 5 minutes at 300°C whenever liracture started to occur, '"he thickly cladded sample INAS-17 required 5 different heat treatments while the thinly cladded sample tHAS-14 required none at all.
Sections of the finished wins were subjected to several different reaction times and temperatures. Although the heat-treatment parameters -5 - to produce the optimum superconducting properties have not yet been determined, it has been found that the Nb-Al-!3i system is indeed super conducting and shows promise of good Tc values.
II. Analytical Techniques
Optical microscopy was used to: 1) determine the porosity of the green and sintered compacts; 2) confirm that infiltration of the sintered niobium core with the Al-Si eutectic was complete; 3) identify the various phases present; and 4) verification of multifilamentary structure in the drawn wire. Porosities were determined by a two dimensional point-count method which assumes that cross sectional area ratios are directly proportional to the volume ratios of pores to matrix.'*' Another method to determine porosity entailed sealing the pores of a green compact with epoxy resin, weighing it in water to determine the buoyant force and therefore its volume. Knowing the density of niobium and the weight of the sample, one can easily calculate the porosity. These two methods showed only a 3% difference in porosity values for two different samples fabricated under identical conditions. Once an infiltrated core has been mounted and polished correctly, visual inspection determines if it is completely infiltrated.
An anodization method developed by Picklesimer'" gave a characteristic color to each phases deep blue for Nb, yellow for Al, brown for Si, light brown for NDAI3 and light blue for Nb3(Al-Si). A photomicrograph of 1 he infiltrated compact is shown in Fig. 4 and the multifilamentary structure of the drawn wire is shown in Fig. 6 .
Scanning electron microscopy and EDAX (Energy Dispersive Analysis of X-ray) were used to identify the specific elements for the determi- Through EDAX analysis this phase was found to be NbAl3 (Fig. 11) .
To eliminate the undesirable formation of NDAI3 the infiltration time and temperature were optimized. A series of optical micrographs showing the varying amounts of NDAI3 within the core is shown in Fig. 12 a,b,c. The microstructure was found to be extremely sensitive to small differences in infiltration time and temperature. 2) The infiltration process for producing multifilamentary super conducting wire.
3) Green compact of -270+400 mesh size niobium powder isostatically compressed at 30,000 psi. 
